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(54) SUBSTRATE QUANTITATIVE DETERMINING METHOD. AND BIOSENSOR AND 
MEASURING DEVICE USED THEREFOR 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To make the substrate 
concentration of a liquid sample stably quantitatively 
determinable without being influenced by temperature by 
reacting an enzyme with a substrate in a sample to be 

tested while heating and holding a reaction reagent layer 

to a specified temperature. ^: ^''%.M l-t 



enzyme and an electron acceptor in a reaction reagent 
layer 7 is mounted on a measuring device, a heater is 
actuated, and its heat raises the temperature of the 
reaction reagent layer 7 through a heat transfer body 6. 
The measuring device is controlled to heat and hold the 
sensor to a specified temperature, and when the sensor 

reaches the specified temperature, a sample to be tested is fed to the reaction reagent layer 
7. The reaction reagent layer 7 dissolves, and glucose contained in the sample is oxidized by 
glucose oxidase to become gluconic acid, while potassium ferricyanide is reduced to become 
potassium ferrocyanide. When a voltage is applied between electrodes, potassium 
ferrocyanide is electrolytically oxidized, and the value obtained by measuring an oxidation 
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SOLUTION: When a glucose sensor containing glucose 
oxidase and potassium ferricyanide respectively as 
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current flowing to a measuring electrode 3 is compared with an analytical curve to judge 
glucose concentration of the sample. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An insulating substrate and the electrode system which was formed on said insulating 
substrate and which contains the electrode of a pair at least, the biosensor possessing the reaction 
reagent layer containing the enzyme formed in contact with said electrode system ~ using - said 
reaction reagent layer - warming ~ with the process to which supply the specimen which contains a 
substrate in said reaction reagent layer, and said substrate and said enzyme are made to react, holding 
Assay of the substrate possessing the process which carries out the quantum of the substrate in said 
specimen based on the amount of currents which impresses an electrical potential difference to inter- 
electrode [ said ], and flows to either of said electrodes. 

[Claim 2] Assay of a substrate according to claim 1 with which said enzymes are said substrate and an 
oxidoreductase to which it reacts specifically, and said reaction reagent layer includes an electron 
acceptor further. 

[Claim 3] a reaction reagent layer including an enzyme and an electron acceptor - warming - the assay 
of the substrate possessing the process which supplies the specimen which contains a substrate in said 
reaction reagent layer while holding, and the process which detects change of the absorbance of said 
reaction reagent layer. 

[Claim 4] said enzyme - glucose oxidase - it is - said reaction reagent layer - 30-50 degrees C - 
warming the assay of the substrate according to claim 1 or 3 to hold. 

[Claim 5] warming for warming an insulating substrate, the electrode system which was formed on said 
insulating substrate and which contains the electrode of a pair at least, the reaction reagent layer 
containing the enzyme formed in contact with said electrode system, and said reaction reagent layer - 
the biosensor possessing the section. 

[Claim 6] said warming - the biosensor according to claim 5 which the section is a heat transfer object 
for telling the heat from an external heat source to said reaction reagent layer, and was formed in the 
field opposite to the field equipped with the periphery of said reaction reagent layer, or the reaction 
reagent layer of said substrate. 

[Claim 7] said warming - the biosensor according to claim 5 with which the section contains a metal. 
[Claim 8] The biosensor according to claim 5 with which said enzymes are said substrate and an 
oxidoreductase to which it reacts specifically, and said reaction reagent layer includes an electron 
acceptor further. 

[Claim 9] The measuring device which is the measuring device which carries out the quantum of the 
substrate in a specimen using the biosensor possessing an insulating substrate, the electrode system 
which was formed on said insulating substrate, and which contains the electrode of a pair at least, and 
the reaction reagent layer containing the enzyme formed in contact with said electrode system, and 
possesses a means impress an electrical potential difference to inter-electrode [ said ], a means detect the 
amount of currents which flows to said electrode, and a means warm said reaction reagent layer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

r 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the assay of the substrate in a sample. 

[0002] 

[Description of the Prior Art] As a means which carries out the quantum of the substrate in a sample 
quickly and with high precision, there is a biosensor indicated by JP,7-1 14705,B, for example. The 
biosensor indicated by this official report is shown in drawing 5 . The electrode system which consists 
of the measurement pole 12, a counter electrode 13, and a reference pole 10 is formed in the front face 
of the insulating substrate 1 1 . The reaction reagent layer 14 is formed so that these electrode system may 
be touched. The reaction reagent layer 14 includes a hydrophilic macromolecule, an oxidoreductase, and 
an electron acceptor. After this biosensor forms the measurement pole 12, a coimter electrode 13, and 
the reference pole 10 on a substrate 1 1 by approaches, such as screen-stencil, it forms the insulating 
layer 1 5 which has opening of predetermined area, and forms the reaction reagent layer 14 in this 
opening. 

[0003] This biosensor is the following, and is made and used. The sample solution containing the 
substrate which it is going to measure is supplied to the reaction reagent layer 14. The reaction reagent 
layer 14 dissolves by this, and a substrate oxidizes with an oxidoreductase further. At this time, the 
electron acceptor included in the reaction reagent layer 14 is retumed. From supply of a sample solution, 
an electrical potential difference is impressed between the measurement pole 12 and a counter electrode 
13 after predetermined time progress, and this returned electron acceptor is oxidized electrochemically. 
It measures at this time, the amount of currents of oxidation current, i.e., amount, which flows to the 
measurement pole 12. The relational expression of substrate concentration and the amount of oxidation 
current is beforehand memorized as a calibration curve by the measuring device, and a measuring device 
computes the substrate concentration in a sample solution for the obtained amount of oxidation current 
to it as compared with this calibration curve. The measurement to various matter is possible for such a 
biosensor by choosing as arbitration the enzyme which makes the matter used as the measuring object a 
substrate. However, the amount of oxidation current measured as mentioned above is influenced by the 
degree of advance of the enzyme reaction of the sample in the time. Since advance of an enzyme 
reaction is greatly dependent on the temperature of a reaction place, the value of the substrate 
concentration obtained by the above approaches is changed with the room temperature at the time of 
measuring, or the temperature of a sample solution. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the quantum approach of the 
substrate which is stabilized and can carry out the quantum of the substrate concentration of a sample 
solution, without solving the above trouble and being influenced of environmental temperature or the 
temperature of a sample solution. 
[0005] 

[Means for Solving the Problem] the place, i.e., the reaction reagent layer, which performs an enzyme 
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reaction according to this invention - fixed temperature - warming ~ the substrate and enzyme in a 

specimen are made to react, holding 

[0006] 

[Embodiment of the Invention] The electrode system by which the assay of the substrate of this 
invention was formed on the insulating substrate and the insulating substrate and which contains the 
electrode of a pair at least, the biosensor possessing the reaction reagent layer containing the enzyme 
formed in contact with the electrode system using ~ a reaction reagent layer warming - with the 
process to which supply the specimen which contains a substrate in a reaction reagent layer, and a 
substrate and an enzyme are made to react, holding inter-electrode - an electrical potential difference — 
impressing — the electrode of a pair — the process which carries out the quantimi of the substrate in a 
specimen based on the amount of currents which flows to inner either is provided. In the assay of the 
substrate using an enzyme reaction, the specific activity of an enzyme is changed with the temperature 
of a reaction place. Therefore, the temperature of a reaction place has big effect on the precision of a 
quantimi. If the temperature of a reaction place is low, an enzyme reaction rate will become slow, and if 
temperature is high, an enzyme reaction rate will tend to become quick. Then, in the case of 
measurement, an enzyme reaction place, i.e., a reaction reagent layer, is warmed, and specific activity of 
an enzyme is made high. If the specific activity of an enzyme becomes high, a reaction rate will become 
large and the accuracy of measurement will improve remarkably. Moreover, it also becomes possible to 
shorten the detection time of a sensor. 

[0007] especially - a reaction reagent layer ~ specific temperature ~ warming ~ an enzyme reaction 
can always be advanced at a fixed rate, without being influenced of the environment measured by 
holding, or the temperature of a specimen. Thereby, the variation in the measured value resulting fi-om a 
temperature gap can be controlled. Preferably, it is the temperature to which the specific activity of an 
enzyme becomes high about the temperature of a reaction reagent layer, for example, a glucose sensor, 
and when using glucose oxidase for an enzyme, it is desirable to warm at 30-50 degrees C. After the 
above-mentioned assay makes a substrate react with an enzyme in a reaction reagent layer, it can be 
used for the approach of detecting the amount of the oxidation current which impresses the suitable 
electrical potential difference for the matter generated by the enzyme reaction, and is then acquired, or 
reduction current, or its quantity of electricity. Especially, enzymes are a substrate and an 
oxidoreductase to which it reacts specifically, and if it uses for the assay using the biosensor of the type 
to which an electron acceptor is made to retum while oxidizing the biosensor with which a reaction 
reagent layer includes an electron acceptor fiirther, i.e., the substrate which it is going to measure by the 
enzyme reaction, high measurement of precision will be attained more. In addition, it is also possible to 
use for the approach of detecting change of the absorbance accompanying the oxidation reduction 
reaction of the electron acceptor which the reaction reagent layer was made containing. In this case, a 
combination using nicotinamide adenine dinucleotide as an electron acceptor is mentioned, using 
phosphokinase and glucose-6-phosphate dehydrogenase as an enzyme. 

[0008] the biosensor possessing the electrode system by which the biosensor of this invention was 
formed on the msulating substrate and the insulating substrate and which contains the electrode of a pair 
at least, and the reaction reagent layer containing the enzyme formed in contact with the electrode 
system, and warming for warming a reaction reagent layer - the section is provided, here - warming ~ 
the section is a heat transfer object which conducts the heat from the heat source which generates heat 
directly [, such as a heater, ], or the heat source of the sensor exterior, especially — warming — the 
biosensor which has a heat transfer object as the section can control the temperature of a reaction 
reagent layer with a more sufficient precision, moreover, warming - it is cheap and a biosensor can be 
manufactured rather than it arranges a heater etc. as the section. As for such a heat transfer object, it is 
desirable to form in the near field where the periphery of a reaction reagent layer or the reaction reagent 
layer of a substrate was allotted, and a reverse near field. If the heat transfer object which makes a metal 
a subject especially is used, high thermal conductivity is obtained and a reaction reagent layer can be 
warmed effectively. As a metal used for a heat transfer object, simple substances and these alloys, such 
as silver, aluminum, gold, nickel, and copper, are mentioned, for example. 
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[0009] The measuring device of this invention is the measuring device which carries out the quantum of 
die substrate in a specimen using the biosensor possessing an insulating substrate, the electrode system 
which was formed on the insulating substrate, and which contains the electrode of a pair at least, and the 
reaction reagent layer containing the enzyme formed in contact with the electrode system, and possesses 
a means impress an electrical potential difference to inter-electrode, a means detect the amount of 
currents which flows to an electrode, and a means warm a reaction reagent layer, in addition ~ if it is the 
biosensor equipped with the reaction reagent layer not only the biosensor that has the above heat transfer 
objects but on the insulating substrate — warming ~ it is possible to warm a reaction reagent layer with a 
means. 

[0010] desirable - warming - a means detects the temperature of a reaction reagent layer and has the 
temperature control function to hold the temperature of a reaction reagent layer to predetermined 
temperature. Highly precise measurement is attained by holding the temperature of a reaction reagent 
layer to the so-called optimum reaction temperature whenever [ ** / to which the specific activity of an 
enzyme becomes high ]. Moreover, the time amount which an enzyme reaction takes can also be 
shortened. The PID control which used the microcomputer performs such temperature control. 
[0011] 

[Example] Hereafter, the desirable example of this, invention is explained to a detail using a drawing. 
The configuration of the biosensor of this example is shown in drawing 1 and drawing 2 . As shown in 
(a) of drawing 1 , the electrode system of the pair which consists of a measurement pole 3 and a counter 
electrode 4 is formed in one field of the insulating substrate 1 which consists of polyethylene 
terephthalate. These are formed by the screen-stencil which used for example, conductive carbon paste. 
The lead section 2 was formed of the screen-stencil which used the silver paste, one lead section 2a is 
connected with the measurement pole 3, and lead section 2b of another side is connected with the 
counter electrode 4. Insulating-layer 5a is formed so that an electrode system may be surrounded, and it 
has covered the lead section 2 partially. Moreover, the periphery section of the measurement pole 3 is 
covered with insulating-layer 5b, and the area of the exposed part is prescribed by insulating-layer 5b. 
Although not shown in (a) of drawing 1 , as shown in drawing 2 , the reaction reagent layer 7 formed in 
opening of insulating-layer 5a, i.e., the front face of these electrode system, by applying a solution 
including an enzyme and an electron acceptor, and drying is allotted. As shown in (b) of drawing 1 , the 
heat transfer object 6 is formed in the field of another side of a substrate 1. The heat transfer object 6 is 
formed by the screen-stencil which used for example, the silver paste. 

[0012] Hereiafter, a glucose sensor is explained as an example of the biosensor of this invention. In the 
case of a glucose sensor, glucose oxidase is used as an enzyme included in the reaction reagent layer 7, 
and potassium ferricyanide is used as an electron acceptor, respectively. This glucose sensor is the 
following, and is made and used. Between the sense terminals of the pair of a measuring device, the base 
electrical potential difference is impressed beforehand and, as for a measuring device, wearing of a 
sensor is recognized by the resistance value change between terminals. Recognition of wearing of a 
sensor operates the heater buih in equipment. The heat which the heater emitted is told to the reaction 
reagent layer 7 through the heat transfer object 6 of a sensor, and the temperature of the reaction reagent 
layer 7 rises, while a measuring device detects the temperature of a sensor - PID control - a sensor - 
predetermined temperature, for example, 40 degrees C, - warming ~ it is set up so that it may hold. 
Here, a control section will notify a user of the ability to measure by a display, a beep sound, etc., if 
sensor temperature reaches the above-mentioned temperature. A user will supply the sample which it is 
going to measure to a reaction reagent layer, if this notice is received. Moreover, the sample extracted 
beforehand can be supplied automatically. 

[0013] If a sample is supplied to a reaction reagent layer, a reaction reagent layer dissolves, and the 
glucose contained in the sample will oxidize by glucose oxidase, and will become a gluconic acid. At 
this time, the potassium ferricyanide made to live together in a reaction reagent layer is returned, and 
potassium ferrocyanide is generated. Equipment detects the liquid junction of the electrode system by 
supply of a sample, and impresses a pulse voltage to inter-electrode after predetermined time progress 
from sample supply by change of the electrical potential difference between terminals. Thereby, 
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electrolytic oxidation of the potassiiim ferrocyanide is carried out, and oxidation current flows in the 
measurement pole 3. Equipment measures the amount of currents which flows to this measurement pole 
3. Since it is dependent on potassium ferrocyanide concentration, it depends for this amount of oxidation 
current on the glucose concentration in a sample. Equipment can judge the glucose concentration of a 
sample as compared with the calibration curve beforehand prepared in the acquired value. 
[0014] In addition, although the heat transfer object was formed in the field opposite to the field 
equipped with the electrode system of an insulating substrate in the above-mentioned example, the same 
effectiveness is acquired, even if it forms the heat transfer object 8 in the same field as the field 
equipped with the electrode system of a substrate 1, or it forms the heat transfer object 9 in the side face 
of a substrate 1 as shown in drawing 4 as shown in drawing 3 , Moreover, although the above-mentioned 
example described the glucose sensor using the glucose oxidase which is a kind of an oxidoreductase as 
an enzyme, the same effectiveness is acquired also with the biosensor using other various enzymes. 
[0015] 

[Effect of the Invention] According to this invention, the assay of the substrate which can carry out the 
quantum of the substrate contained in a specimen with high precision, quickly, and simple can be 
offered, without being influenced of the temperature of the environment to measure, and the temperature 
of a specimen. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dcunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the assay of the substrate in a sample. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As a means which carries out the quantum of the substrate in a sample 
quickly and with high precision, there is a biosensor indicated by JP,7-1 1470535 for example. The 
biosensor indicated by this official report is shown in drawing 5 . The electrode system which consists 
of the measurement pole 12, a counter electrode 13, and a reference pole 10 is formed in the front face 
of the insulating substrate 1 1 . The reaction reagent layer 14 is formed so that these electrode system may 
be touched. The reaction reagent layer 14 includes a hydrophilic macromolecule, an oxidoreductase, and 
an electron acceptor. After this biosensor forms the measurement pole 12, a counter electrode 13, and 
the reference pole 10 on a substrate 1 1 by approaches, such as screen-stencil, it forms the insulating 
layer 15 which has opening of predetermined area, and forms the reaction reagent layer 14 in this 
opening. 

[0003] This biosensor is the following, and is made and used. The sample solution containing the 
substrate which it is going to measure is supplied to the reaction reagent layer 14. The reaction reagent 
layer 14 dissolves by this, and a substrate oxidizes with an oxidoreductase further. At this time, the 
electron acceptor included in the reaction reagent layer 14 is returned. From supply of a sample solution, 
an electrical potential difference is impressed between the measurement pole 12 and a counter electrode 
13 after predetermined time progress, and this returned electron acceptor is oxidized electrochemically. 
It measures at this time, the amount of currents of oxidation current, i.e., amount, which flows to the 
measurement pole 12. The relational expression of substrate concentration and the amount of oxidation 
current is beforehand memorized as a calibration curve by the measuring device, and a measuring device 
computes the substrate concentration in a sample solution for the obtained amoimt of oxidation current 
to it as compared with this calibration curve. The measurement to various matter is possible for such a 
biosensor by choosing as arbitration the enzyme which makes the matter used as the measuring object a 
substrate. However, the amount of oxidation current measured as mentioned above is influenced by the 
degree of advance of the enzyme reaction of the sample in the time. Since advance of an enzyme 
reaction is greatly dependent on the temperature of a reaction place, the value of the substrate 
concentration obtained by the above approaches is changed with the room temperature at the time of 
measuring, or the temperature of a sample solution. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the assay of the substrate which can carry out the 
quantum of the substrate contained in a specimen with high precision, quickly, and simple can be 
offered, without being influenced of the temperature of the envirormient to measure, and the temperature 
of a specimen. 
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2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention aims at offering the quantum approach of the 
substrate which is stabilized and can carry out the quantum of the substrate concentration of a sample 
solution, without solving the above trouble and being influenced of environmental temperature or the 
temperature of a sample solution. 
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MEANS 



[Means for Solving the Problem] the place, i.e., the reaction reagent layer, which performs an enzyme 
reaction according to this invention — fixed temperature — warming — the substrate and enzyme in a 
specimen are made to react, holding 
[0006] 

[Embodiment of the Invention] The electrode system by which the assay of the substrate of this 
invention was formed on the insulating substrate and the insulating substrate and which contains the 
electrode of a pair at least, the biosensor possessing the reaction reagent layer containing the enzyme 
formed in contact with the electrode system — using — a reaction reagent layer ~ warming — with the 
process to which supply the specimen which contains a substrate in a reaction reagent layer, and a 
substrate and an enzyme are made to react, holding inter-electrode - an electrical potential difference - 
impressing ~ the electrode of a pair — the process which carries out the quantum of the substrate in a 
specimen based on the amount of currents which flows to inner either is provided. In the assay of the 
substrate using an enzyme reaction, the specific activity of an enzyme is changed with the temperature 
of a reaction place. Therefore, the temperature of a reaction place has big effect on the precision of a 
quantum. If the temperature of a reaction place is low, an enzyme reaction rate will become slow, and if 
temperature is high, an enzyme reaction rate will tend to become quick. Then, in the case of 
measurement, an enzyme reaction place, i.e., a reaction reagent layer, is warmed, and specific activity of 
an enzyme is made high. If the specific activity of an enzyme becomes high, a reaction rate will become 
large and the accuracy of measurement will improve remarkably. Moreover, it also becomes possible to 
shorten the detection time of a sensor. 

[0007] especially - a reaction reagent layer ~ specific temperature - warming ~ an enzyme reaction 
can always be advanced at a fixed rate, without being influenced of the environment measured by 
holding, or the temperature of a specimen. Thereby, the variation in the measured value resulting from a 
temperature gap can be controlled. Preferably, it is the temperature to which the specific activity of an 
enzyme becomes high about the temperature of a reaction reagent layer, for example, a glucose sensor, 
and when using glucose oxidase for an enzyme, it is desirable to warm at 30-50 degrees C. After the 
above-mentioned assay makes a substrate react with an enzyme in a reaction reagent layer, it can be 
used for the approach of detecting the amount of the oxidation current which impresses the suitable 
electrical potential difference for the matter generated by the enzyme reaction, and is then acquired, or 
reduction current, or its quantity of electricity. Especially, enzymes are a substrate and an 
oxidoreductase to which it reacts specifically, and if it uses for the assay using the biosensor of the type 
to which an electron acceptor is made to retum while oxidizing the biosensor with which a reaction 
reagent layer includes an electron acceptor further, i.e., the substrate which it is going to measure by the 
enzyme reaction, high measurement of precision will be attained more. In addition, it is also possible to 
use for the approach of detecting change of the absorbance accompanying the oxidation reduction 
reaction of the electron acceptor which the reaction reagent layer was made containing. In this case, a 
combination using nicotinamide adenine dinucleotide as an electron acceptor is mentioned, using 
phosphokinase and glucose-6-phosphate dehydrogenase as an enzyme. 
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[0008] the biosensor possessing the electrode system by which the biosensor of this invention was 
formed on the insulating substrate and the insulating substrate and which contains the electrode of a pair 
at least, and the reaction reagent layer containing the enzyme formed in contact with the electrode 
system, and warming for warming a reaction reagent layer ~ the section is provided, here - warming - 
the section is a heat transfer object which conducts the heat from the heat source which generates heat 
directly [, such as a heater, ], or the heat source of the sensor exterior, especially ~ warming - the 
biosensor which has a heat transfer object as the section can control the temperature of a reaction 
reagent layer with a more sufficient precision, moreover, warming ~ it is cheap and a biosensor can be 
manufactured rather than it arranges a heater etc. as the section. As for such a heat transfer object, it is 
desirable to form in the near field where the periphery of a reaction reagent layer or the reaction reagent 
layer of a substrate was allotted, and a reverse near field. If the heat transfer object which makes a metal 
a subject especially is used, high thermal conductivity is obtained and a reaction reagent layer can be 
warmed effectively. As a metal used for a heat transfer object, simple substances and these alloys, such 
as silver, aluminum, gold, nickel, and copper, are mentioned, for example. 

[0009] The measuring device of this invention is the measuring device which carries out the quantum of 
the substrate in a specimen using the biosensor possessing an insulating substrate, the electrode system 
which was formed on the insulating substrate, and which contains the electrode of a pair at least, and the 
reaction reagent layer containing the enzyme formed in contact with the electrode system, and possesses 
a means impress an electrical potential difference to inter-electrode, a means detect the amount of 
currents which flows to an electrode, and a means warm a reaction reagent layer, in addition - if it is the 
biosensor equipped with the reaction reagent layer not only the biosensor that has the above heat transfer 
objects but on the insulating substrate warming - it is possible to warm a reaction reagent layer with a 
means. 

[0010] desirable ~ warming - a means detects the temperature of a reaction reagent layer and has the 
temperature control function to hold the temperature of a reaction reagent layer to predetermined 
temperature. Highly precise measurement is attained by holding the temperature of a reaction reagent 
layer to the so-called optimum reaction temperature whenever [ ** / to which the specific activity of an 
enzyme becomes high ]. Moreover, the time amount which an enzyme reaction takes can also be 
shortened. The PID control which used the microcomputer performs such temperature control. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the desirable example of this invention is explained to a detail using a drawing. 
The configuration of the biosensor of this example is shown in drawing 1 and drawing 2 . As shown in 
(a) of drawing 1 , the electrode system of the pair which consists of a measurement pole 3 and a counter 
electrode 4 is formed in one field of the insulating substrate 1 which consists of polyethylene 
terephthalate. These are formed by the screen-stencil which used for example, conductive carbon paste. 
The lead section 2 was formed of the screen-stencil which used the silver paste, one lead section 2a is 
connected with the measurement pole 3, and lead section 2b of another side is connected with the 
coimter electrode 4. Insulating-layer 5a is formed so that an electrode system may be surrounded, and it 
has covered the lead section 2 partially. Moreover, the periphery section of the measurement pole 3 is 
covered with insulating-layer 5b, and the area of the exposed part is prescribed by insulating-layer 5b. 
Although not shown in (a) of drawing 1 , as shown in drawing 2 , the reaction reagent layer 7 formed in 
opening of insulating-layer 5a, i.e., the front face of these electrode system, by applying a solution 
including an enzyme and an electron acceptor, and drying is allotted. As shown in (b) of drawing 1 , the 
heat transfer object 6 is formed in the field of another side of a substrate 1 . The heat transfer object 6 is 
formed by the screen-stencil which used for example, the silver paste. 

[0012] Hereafter, a glucose sensor is explained as an example of the biosensor of this invention. In the 
case of a glucose sensor, glucose oxidase is used as an enzyme included in the reaction reagent layer 7, 
and potassium ferricyanide is used as an electron acceptor, respectively. This glucose sensor is the 
following, and is made and used. Between the sense terminals of the pair of a measurmg device, the base 
electrical potential difference is impressed beforehand and, as for a measuring device, wearing of a 
sensor is recognized by the resistance value change between terminals. Recognition of wearing of a 
sensor operates the heater buih in equipment. The heat which the heater emitted is told to the reaction 
reagent layer 7 through the heat transfer object 6 of a sensor, and the temperature of the reaction reagent 
layer 7 rises, while a measuring device detects the temperature of a sensor - PID control - a sensor - 
predetermined temperature, for example, 40 degrees C, - warming - it is set up so that it may hold. 
Here, a control section will notify a user of the ability to measure by a display, a beep sound, etc., if 
sensor temperature reaches the above-mentioned temperature. A user will supply tiie sample which it is 
going to measure to a reaction reagent layer, if this notice is received. Moreover, the sample extracted 
beforehand can be supplied automatically. 

[0013] If a sample is supplied to a reaction reagent layer, a reaction reagent layer dissolves, and the 
glucose contained in the sample will oxidize by glucose oxidase, and will become a gluconic acid. At 
this time, the potassium ferricyanide made to live together in a reaction reagent layer is retumed, and 
potassium ferrocyanide is generated. Equipment detects the liquid junction of the electrode system by 
supply of a sample, and impresses a pulse voltage to inter-electrode after predetermined time progress 
fi-om sample supply by change of the electrical potential difference between terminals. Thereby, 
electrolytic oxidation of the potassium ferrocyanide is carried out, and oxidation current flows in the 
measurement pole 3. Equipment measures the amount of currents which flows to this measurement pole 
3. Since it is dependent on potassium ferrocyanide concentration, it depends for this amount of oxidation 
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ciirrent on the glucose concentration in a sample. Equipment can judge the glucose concentration of a 
sample as compared with the calibration curve beforehand prepared in the acquired value. 
[0014] In addition, although the heat transfer object was formed in the field opposite to the field 
equipped with the electrode system of an insulating substrate in the above-mentioned example, the same 
effectiveness is acquired, even if it forms the heat transfer object 8 in the same field as the field 
equipped with the electrode system of a substrate 1, or it forms the heat transfer object 9 in the side face 
of a substrate 1 as shown in drawing 4 as shown in drawing 3 . Moreover, although the above-mentioned 
example described the glucose sensor using the glucose oxidase which is a kind of an oxidoreductase as 
an enzyme, the same effectiveness is acquired also with the biosensor using other various enzymes. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/11/07 



JP,2000-019146,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



♦ NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the biosensor of one example of this invention, 

and (a) is a top view and (b) is rear view. 

[Drawing 2] It is the A- A' line sectional view of this biosensor. 

[Drawing 3] It is the top view of the biosensor of other examples of this invention. 

[Drawing 4] It is drawing showing the configuration of the biosensor of the example of further others of 

this invention, and (a) is [ a top view and (c of a left side view and (b)) ] right side views. 

[Drawing 5] It is drawing showing the configuration of the conventional biosensor, and (a) is a top view 

and (b) is a B-B' line sectional view. 

[Description of Notations] 

1 1 1 Substrate 

2, 2a, 2b Lead section 

3 12 Measurement pole 

4 13 Counter electrode 
5a, 5b, 15 Insulating layer 
6, 8, 9 Heat transfer object 
7 14 Reaction reagent layer 
10 Reference Pole 
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